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INTRODUCTION 


The Keystrokes series provides a wide range of classroom-tested calculator 
activities for students in grades 2 through 8. The books in the series are: 


Keystrokes—Counting and Place Value (grades 2-3) 
Keystrokes—Addition and Subtraction (grades 3-6) 
Keystrokes—Multiplication and Division (grades 4-6) 
Keystrokes—Exploring New Topics (grades 5-8) 


Keystrokes—Exploring New Topics is appropriate for grades 5 through 8 
and includes activities on integers, decimals, estimation, problem solving, 
geometry, square numbers, and square roots. All of the activities have been 
developed for and used with a variety of textbook series and can be easily 
integrated into any current mathematics program. 


How To Use This Book 


Keystrokes—Exploring New Topics is divided into four sections, each one 
focusing on a different skill or group of skills. Activities that require similar 
abilities and similar uses of the calculator have been grouped together. 
Each section is preceded by an overview, which explains the importance of 
the activities. 


At the top of each page, you will see a listing of skills, ordered by emphasis, 
with the first skill giving the main focus of that activity. Some of the pages 
include, as well, teaching suggestions for implementing the activities. These 
pages can be identified by the special ‘‘teacher creature,” which will alert 
you that some extra preparation may be involved. 


Teacher creature 





These Keystrokes activities should be used with a four-function calculator 
with eight-digit display. The calculators that you and your class are using 
should also have a constant addend feature that enables you to “‘count,”’ or 
display consecutive numbers, in the following manner: 


Press HOSE SESS . 
Your calculator should display ih wae} 


It is important that you check your calculator for this particular function, for 
the activities that require this capability include pages 2, 7, 8, 9, 23, and 26. 
If your calculator does not have this capability, you should check these 
activities carefully before using them. 





Getting Started 


If your students have never used calculators before, they may need several 
minutes to become familiar with them. Students are typically very excited 
about using calculators for the first time. Experience has shown that letting 
them experiment with the calculator for a few minutes helps reduce this 
excitement to a manageable level. At the end of this time, most students will 
be eager for guidance. 


After students have had a chance to explore on their own, you may wish to 
provide a brief description of the keys and how they are used. In particular, 
students should understand that (c) must be pressed after each exercise. 





Helpful Hints OF} 


Y 
A one to one correspondence between students and calculators is ideal. 
Many calculator activities, however, can be effectively used by two students 
sharing one calculator. 


Boxes that are similar to those in which vinegar and cooking oil are shipped 
provide excellent storage for calculators. These boxes can often be 
obtained from grocery stores or supermarkets. 


Remind students to turn off the calculators that are not being used. Assign 
to one of your students the responsibility of checking the storage box after 
each lesson to see that all of the calculators are turned off. 


If the calculators are to remain in your classroom all year, you will find it 


helpful to have the students tape their names on the calculators. This will 
promote a sense of responsibility. 
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Integers 


What good dre 
negative numbers? ) 







Arnold 
Jack 

Nancy 
Dorothy 





T minus four 
and counting 
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Integers 


Subtraction How Cold Is It? Name 





Put your finger on 3. Count down 8 spaces. —_ 
What number do you land on 
Enterin your @ 3, —-, 8, = 
What number do you see? 


Carnryouss 
answer This? 


Try these. Write your guess. Then 
use your to check. 





1. aa =a 
2 <7 ies — 
3. 10=2= -4 
4002=10= ae, 
ie 7. 10—19= “6. 
5. 2-8= 
8. 9-10= 
6.5 2 
a 9. 6-6= 


10. At noon, the temperature was 5°C. The next morning, 
it was 15° colder. What was the morning 
temperature? 


11. It was 3° C when Chris went to school. By noon, it 
was 7° warmer. What was the temperature at noon? 


Integers 


Name 


Fly ball 
One-bouncer 


Two-bouncer 






















If Icatcha 
one- bouncer, 
Iget 75 points! 






Mary caught 2 fly balls and missed a one-bouncer. Mary’s 
score is oF 


John missed 2 fly balls. What is his score? 


Josh caught 3 two-bouncers and missed 3 fly balls. Josh’s 
score Is 


Nancy caught 2 two-bouncers and missed 4 three-bouncers. 
What is her score? 


Tony caught 2 fly balls, and missed a three-bouncer. Then he 
caught 3 more fly balls, missed a one-bouncer, and caught 
2 two-bouncers. Tony’s score is 


Herb, Tina, and Sue had these scores early in the game: 





Who was ahead? 


How many points did Tina need to win? 


Int : 
aes 8 Property Following Orders Name 


Associative Property 


The dnswers 


are different. 
oes 
matter ! 
Does the order 
of the numbers 
matter ? 





Try the commutative property. 








1. 49+ 78= 2. 49-— 78= 

78 + 49 = 78 — 49 = 
Are the answers Are the answers 
the same? yes | thesame? 90 | 


Mn nee order matter? 
3 (O6+ 3) 


ia cae By 
Are the answers Are the answers 
the same? no | the same? _. 
6. 76 — (43 — 15) = 


5. 76+ (43 + 15) = | 
(76 +43) +15=— 434. (76 -—43)-15= 42 





Are the answers Are the answers 

the same? the same? 

Try these. 

7. 84—-37= 8:-.37 — 84-——" 47 

9. What do you notice about the answers to problems 
7 and 8? 

10. Can the answer to problem 7 help you in answering 
problem 8? 


Decimals 


Yeah, what's 
the point? 







Why do we have to 

learn decimals ? 
Which is 
greater ? 









iF eet 3t 
SAWWi12 30 


Inverse 
xO =) 


hat will it read 
if’ you drive One 
tenth of a mile? 
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. ap Decimals 


4g Integers 
SS o “30 quarts Fractions 
¥5/ j Oo 4 quarts per gallon Natural Numbers 
How may gallons? 
Wl axe 
2 _a- 
sane Goria Number System 
Building 


5 


QO 


eacneeer How Much Is Half? Neuve 


Division 
Cut Out. this 
Strip of pdper. : 


1. How long is the strip of paper? 





2. Fold the strip in half. How long is the strip now? __ 


Use your & to find 22 +2. 
Did you get half of 22? __ 


3. Fold the strip in half again. What is its length? 22 co 
1} ="22= Sk 


4. Fold the strip in half one more time. 
How long is this strip? Answers wii Vary. 
5:5) 562 ae 


5. Compare your answers in problems 7 and 8. 


Try some more. Use your @. 






6. Tom has 13 cm of licorice. He gives half to Linda. 


How long is Linda’s half? 2 = TORN iS BY 
7. Linda gives half of her licorice to Gail. How long 

is Gail’s licorice? 
8. If Gail were to give away half of her licorice, 


how much would she have left? 


9. Would it be easy to measure all of these pieces of licorice 
with a ruler? 
Why not? vere i 


eee es SS SS SES SS OS A SS SS SS SS SS A A A A SY SS SS SS GS SS SS SS SS SS SS ee wll 


Name 















That's two 


two point five. and five tenths. 





Here are some 

Other numbers 

between 2 dnd 3. 
yd 





Find these numbers on the number line— 2.1 2.8 2.6 


Start at 1 and count 
by tenths. - 
Pricer lo 


Write the numbers here. 


Start at 3.2 and count by tenths. Enter 3.2, +, .1, =, =, .... 
Write the numbers here. 


Find these numbers on this number line. 
5 — 4 





What decimal is halfway between 3 and 4 on the number line? 


Start at 2.7 and count by tenths. Write the numbers below. 


Deci | 
Gountinaian Tenths and Hundredths Naiifs 









Use your to 
count by tenths. 







What comes 
after 
nine tenths ? 





That's two tenths. 
Count by tenths. Write each number that your &/ shows. 








L.| 


What number comes after 1.9? 








2 A fe = = = = ~ 


4 pike he 


3. 5.6+.1= = = = a 2 
Sah 


What comes after 6.6? 








Now count by hundredths. Enter +, .01, =, =, .... 


4. +.01= = = A = x 
O.0/ 22): en 
5. 9+.01= 
FO] a 


What comes after 9.09? 


9.96+.01= 
TAIL 


What comes after 10.09? __ 











Counting Back Looking Back Name 


Start at 4.3 and 
count backwards 
by tenths. 






a AI Ay  #O~ 89 
4 4:37 Sth. = £—. 
( fg 
OY a Gazz 

Try these. cae — 2 : 7 
I S 
1. 8.2-—1= = = = FAP 
8 | . cone pat 

Pare M8 ie ee red bos = ~ = = = 

3. 84.6-—.1= = ~ = us a 


Now count backwards by hundredths. 


5. 8.2—.01= = = = = 
asa Pete ee a gee 

6. 19.81-01= = = = é a 

7. 10—.01= = = = = ~ 


Fractions 


Decimals Locating Fractions Name 


How would you find + 
On da number line ? 


means [+2, 50... 
(85 
? as fh 





1. Find each fraction on the number line. Use your é . 
ii ue we Bs see wi 
5 8 z 12 13 





0 0.1 0.2 0.3 0.4 ie 0.6 SR 4 0.8 ne, 1.0 


Which fraction is greatest? 


Which fraction is least? 


Locate these fractions on the number line. 


aa es ens 


2 7 8 6 5 
++ +—— +H S++ + +>A—_ tH _ + 
0.5 120 Babs, 2.0 ah 3.0 3.5 4.0 4.5 
5. Which fraction is greatest? Least? 


6. Locate these fractions on the number line. 


120 236 236 88 4290 
3 5 4 2 82 
—__§_t—-——__ +t.  ?W])AYANM_ 
40 45 50 roo) 60 
7. Which fraction is greatest? Least? 


10 


Ordering Fractions 
Decimals 





Sy Puzzling Fractions Name 


Change each fraction to its decimal equivalent. Use your & . 
Round the decimal to the nearest hundredth. 






Write the decimd| here. 


ito Ne oS IO. AY; emo Ef 3 080. 
9 5 4 10 

ee Oboe AT yee? COB RT! 24) ON? 1p. AS aemeonnpyye” 
21 26 33 44 

hee etoile | 8 S11 OS 0.40 | A. 26 052 | 
53 54 211 185 
786 792 9007 3,760 

ee ee eee Ni ee VOY) EF. Se 2 1.04 ee 
644 988 6716 14,461 


What do Catherine the Great and Smoky the Bear have in common? 
To find out, write the decimals below in order from lowest to highest. 
Write the equivalent fraction and the letter of the problem above 
each decimal. 
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Comparing Numbers 


Fractions Greater Than, Less Than Name 


Decimals 


Which number 
is greater ? 





Compare the numbers. Use>,< , or=. 


A.° the0.50 Breaapiyeces cle Dawgs poh says 
4 8 6 12 9 
ike” eben: ie eae Cap eed Wea liey: 12 
4 8 16 14 8 
jo Se le A Mee Fae apse <a [Se ee 
10 14 8 ré 6 50 
Meteor N, a set085 O. 110= 2. ~ Pp, o560 ee" 
4 3 8 10 10 
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M t 
ane Stretch Your Money Name 
Addition 


M-2 measured a quarter, a nickel, and a penny very carefully. 


Quarter 2.4cm 


Measure the length of each group of coins. Compare your 
measurements with those in the table. 7 Gils 


Remember to measure the diameter. 
a as 





has 1S the +able 
that I made. 






Be 





Coins Measure From the Table 


Use your & . 
I9 +19+21=5.9.cm 
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M t 
DecinElee Quarter Measure Nine 


Problem Solving 


1. The diameter of one quarter is 2.4 centimeters. 
What do four quarters measure? Use your ruler. 


Four quarters 
measure 


I> 
; ou 
2. Now use your & . y 





One quarter measures 2.4 centimeters, so 
four quarters measure 





3. What do fifty quarters measure? Use your f .___ 
4. What is your height in centimeters? 


5. Which is longer, fifty quarters or you? 


<a> 


BO3S335999PF9399 BVSS9S8SSSSVNSseeS3 2838S 


6. Jane’s quarters measure 43 centimeters. How many quarters 
has she? 





7. Pete’s quarters measure 29 centimeters. How many quarters 
has he? 


8. Rosa measured all of her quarters. Their length 
was 34 centimeters. 
How many quarters did Rosa measure? 





9. Ron measured his quarters. Their length was 50 centimeters. 
How many quarters did Ron measure? 


G GO 


pil 








My & shows decimals for Can you explain AA.can you explain why?) 


the last four problems. 
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Ordering Decimals 


Adding Decimals On the Beam Name 
Applications 
Gc : 
= oN 
i ce yy) 
gles 





Each girl received four scores. To find the overall score for each, 
cross out the highest and the lowest scores and add the two 
remaining scores. 


Judge Judge Judge Judge 
Team One Overall Score 





1. Find the total score for each team. 


Team 1 Team 2 








2. Who took first place? 





3. Who took second place? 





4. Who came in third? 
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Decimal 
Rdaiieetana Subtraction X Marks the Spot Name 
Graphing 


L'll| mark 0.6 on 
both number lines. 





Use your &/ to find each sum or difference. Then locate the 
answer on both number lines. 


1ohcO fe=20.2.=5 eee 0 1 


DTN Beane ee 1 


3 09206 = Ges 1 


4-41.30. p= ee 1 


5- 0/4)4107 1 
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Decimals . 
Addition and Subtraction Locations 
Graphing 


Name 





+++ +4+-+++ + ++ + 4+ ++ 
Oe 2b A 3.1 = 28.5 | 


oO cee Ore Oy G0) oT 


Te St 
8. 46.7-—123=_344 34 


35 


SOUR Sl 3402.50 834 2.50 


a ier ne eae Tk 
4. 9744+3.0= 1004 100 101 


97 98 499 eal00 401" 102 


se} — ff} — ff fp pp 
10384 145— 117.6. 117 


118 


1eeS pees Omeia(/ie lt Omeiato: 120 


oS ee eae 
145.2 — 24.3 = 120.9. .120 


VAN 


NT Sees leObi dia licawn L23 
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Decimals 


















































Graphing Decimal Addition Name 
Addition 
15 +2= 3.5- + De 2 + =e 
+2= oo = +2> 
Ai at = fae -2=_ 2+ = ee 
Is each sum less than 4? __—s Why? 
Find each sum. 
[pe Pte 15 = lL VB h2-S= 
D. 1.44+ 1.5 = OV hea 
tte 1-4-1 es D. 15+ 1.622 
Th? 1°8= U. 114+15=5 


Now locate each answer on the number line. Write the letter of the 
problem in the box above its answer. 


eee 


Za 3 4 


Why is each sum less than 4? 
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Decimals 
Addition and Subtraction Decimal Codes Name 
Graphing 





Use your & to solve these. 


Te SS es oe so ae fac ko she ecm Caco Ss 
Sees .o 7) = 4. ae ere 
[aero t= _O.0 s TieeOs), AS = 2 
T. 354+4= 





Locate each answer on the number line. Write the letter of the 
problem in the box above its answer. 


Solve. 

Sees4oerli= 245.0 E. 50.5—1.=.49:5 
L. 445+2= _465 — Ea 50,5 
Soe 44.5 O78 t Y.. 40.5.4+.10 = _50.5 _ 
U. 465-2= 445 | B. 50.5-7= 43.5 _ 


What is the secret message? 


22 By Ss el 
Ames eee 4546 47°— 48149 50 -51 52 
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imal 5 «re 
Multiplication Exploring Multiplication 


Patterns 


Use your &/ to complete this table. 





Try to fill in this table without using your & . 
Use your &/ to check your guesses. 
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Name 


Decimals 
Multiplication Powers of Ten Name 


Patterns 


Use your & to complete this table. 








X 







6.4 x 0.1 = 0.64 


Multiplying by. 
moves tne decimal 
point ele te ae 
to the left. 









Multiplying by too 
moves the decimal 
point two places 
to the right. 


Complete this table. 


Multiply by Move Decimal Point 
Number of Places Direction 


2 right 














Try to answer these without using your é . 
Use your & to check. 


1. 54.8 x 10 = 9458 4. 1.7 X 100 = Eure 
2. 28.3 1000= 28300 §§ 146.5 0.001 = U1465 
3. 438.6 x 0.1 = 4.36 


21 


Decimal 
Multiplication More Powers of Ten Name 
Division 
Patterns 


22 









attern? 


@ 
O e 


Compare the tables. Do you see a Use patterns 


Complete these statements. TO do these, 
1. Multiplying by 1000 is the same as dividing by 







2. Multiplying by 0.1 is the same as dividing by — — _. 
3. Multiplying by 10 is the same as dividing by ——_. 
4. Dividing by 0.01 is the same as multiplying by _____.. 
5. Dividing by 1 is the same as multiplying by AA» 2 6 


6. Dividing by 100 is the same as multiplying by ____. 


Decimal Drill 
Multiplication 


Tews 


Y wl = 


Try these. 


IN NK 


mM) 


Y 
4 
3 
0 
4 
7s 
3 
3 
0 
1 






é 


Decimal Drill Name 



















This is how I practice 
multi HN euiss facts. 
Tl Try first. 


Enter ®©@@@. The .5 is now 


locked in your calculator. 
Enter (8). 


Give your answer. Say, ‘Eight times 


point five equals four.” 
Press ©). 


8 


If your answer is correct, mark anO.K. 7 


Enter (7). 
Give your answer. 
Press ©). 


2 


If your answer is correct, mark an O.K. 
Incorrect answers should be marked with X. 


——. 1518 5d hi ldi 
ae oe Sees 
yes bee of A0 2 e. 
cee (0: (oe 
ensues O19 alee 
_cooaeaD {1007 Maelo: 
pit on 905 cat. 


S 
20 

9 
100 
40 


50 
300 
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Decimals 


Applications School Fees Name 


Money 
ies Calm down. It says 
: ( supplies, not surprise. 
nS 





Averages 
Q 


The students at Glen Park Elementary School pay a fee each year 
for supplies. Use the information below to complete the chart. 


Number of Students Fee Per Student Total 


Kindergarten 
First Grade 
Second Grade 


Third Grade 
Fourth Grade 
Fifth Grade 
Sixth Grade 
Total 





Use your / to answer these questions. 
1. Asixth grader pays how much more than afirst grader? 








2. Afifth grader pays how much more than a fourth grader? 


3. Valisin third grade. She has a brother in second grade. Who 
pays more in fees? How much more? 








4. Mr. Lopez has 30 students in his fifth grade class. What was the 
total amount of fees collected? 





5. Whatis the average fee for students at Glen Park Elementary 
school? 





6. The Williams family has one first grader, two third graders, and 
one sixth grader at Glen Park School. How much money did 
they pay this year in fees? 


24 


Decimal F : 
Pau ieaee The Indianapolis 500 Name 


Averages 


< 
ny 





= 


Ne aS 
Lea 
a 

a 

£) 

Co) 

SB 





— 





i ~ = 
(/ 
rue 
—-_ 


Here are the qualifying speeds for a recent Indianapolis 500. 
(Speeds are given in miles per hour.) 


Row One RowTwo RowThree Row Four’ Row Five Row Six 
193.74 189.91 188.29 186.67 185.86 184.16 
192.99 189.75 188.14 186.40 185.72 185.81 
192.50 189.61 AO#.61 186.28 185.41 186.20 

Row Seven Row Eight RowNine RowTen Row Eleven Row Twelve 
185.88 184.34 183.91 186.29 185.06 187.04 
155.07 184.22 188.79 185.85 184.32 185.32 
184.38 184.18 186.10 Woon 183.93 

1. Find the average speed for 

Row One _193.05 mp Row Ten 
Row Two _169./6 Mp Row Eleven 
Row Three _— Row Twelve 


2. Find the average speed for the first two rows. 
3. Find the average speed for the first three rows. 


4. Find the average speed for all the cars. 
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Decimals 


Problem Solving Make One Name 


26 





In this teacher-directed activity, you will be loading a secret number in your 
students’ calculators, and they will be using their problem solving and 
decimal skills to find the number. 
SAMPLE GAME 
To enter 4 as a secret number, press @@@ . (The display will show 1.) 
Pass the calculators back to the students. 
Students begin to enter their guesses. Whenever a guess is correct, the 
display will show 1. 
For example: 
A student guesses 7. To check his guess, he enters ©) . The display 
shows 1.75, so the guess is incorrect. (After playing this game several 
times, the student may also reason that the guess is too high, and that his 
next guess should be a lower number.) 
He now presses ()@) and the display shows 1.25. 
Next he presses @)©) and the 1 in the display tells him that 4 is the secret 
number. 
This game may be played many times, with the entire class, small groups, or 
with students challenging each other to find their own secret numbers. The 
keystroking for entering a Make One secret number is: Ge. 
The keystroking for each guess is: [guess] ©) . (The calculator should not be 
cleared between guesses.) A correct guess will result in a 1 in the display. 


Varying the size of the secret number makes the game more challenging. 
VARIATIONS 


A variation of Make One is Make Zero, a game involving problem solving 
and skills with integers. The keystroking for this game is only slightly 
different. 


To enter 7 as the secret number, press MO@© . (The display will show 0.) 


Guesses are entered in the same way, but the correct guess will result in a 0 
in the display. 


When playing these games for the first time, students may find it helpful to 
record each guess and the resulting display. 


Secret Number: 





Perimeter 


Problem Solving Outer Limits Name 











What is the perimeter 
of this rectangle ? 






If you measure lll 
the way dround 
this rectangle, you'll 
Know its perimeter. 


Here are some more polygons. Use your to find each perimeter. 


At 67 cm 



























a) 96 cm 
36 cm 
perimeter: perimeter: 
3. 32 cm z. 59cm 5. 85 cm 
30 cm 
perimeter: perimeter: perimeter: 
Find the perimeter of these polygons. 6 cm 
Ss 
y 6 cm 
26 cm 
38 cm Dace 
A a 
perimeter: perimeter: 
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Area 
Estimation 





ij Computing Area Name 


Estimate the area of each polygon. Then use your &/ to find the 























actual area. 
length x width 
: o») 
oO 
Oo [em | 
1. Estimate: 2. Estimate: 
Actual area: —20469.6 cm* ___ Actual area: — 
= (Ce) Nh 
300 X I50=45 000 N on 
O Oo) 
3 re) 
3 
215.6 cm 
156.8 cm 
3. Estimate: 4. Estimate: 
Actual area: —3/4/49.5 ¢m* Actual area: | 
~ 
Co Oo 
(oe) ice) 
385.2 cm 
162.5 cm 
5: Estimate 2o-os 6. Estimate: 
Actual area:.32223.35 cm< _ Actual area: | 


WO J'GZ} 
wd Ze | 
oO 
= 


183.4 cm 
47 cm 
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WO Qt | 


pee Shaded Areas Name 


Problem Solving 











1. Area: 2. Area: 
& 
Tt} 
(oe) 
NES 
3. Area: 
16m 16m 
zy _ 4. Area: 
oO) 
3 
m = 
3 © 
5. Area: 
6. Area: 
Ef 
a 
NE 





36 m 
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Problem Solving 


Perimeter Playground Mathematics Name 
Area 
This is a map Of The playground. 
VAIO 58 m 
alg : aa 
p on 
ho 
Seraeed ss) 
26.3 m 
83.5 m 





1. Peg ran around the playground two times. How far did she 
run? 


2. Mike ran from point A to point B along the shorter path. How 
far did he run? 





3. Don ran from point C to point B along the shorter path. How 
far did he run? 





4. Who ran the greater distance, Mike or Don? 





5. Jackie ran laps along the perimeter of the playground. The total 
distance was one kilometer. How many laps did she run? 





6. Two teams held a relay race along the longest side of the 
playground. There were six runners on a team, and each 
runner ran one length. What was the total distance of the 
race? 


What would be the total distance of the race if every runner 
had run one lap of the playground? 


7. What is the area of the playground? 
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Estimation 


The following activities will enable students to develop skills in estimation. 
The activities include estimations involving addition, multiplication, and 
division of whole numbers, and addition and multiplication of decimals. 





An estimate is not a wild guess, and as students use these pages, they will 
develop techniques for making more accurate estimates. One very useful 
technique, which is stressed throughout this section, is the rounding of 
numbers in determining close estimates. 


Time is a critical element in developing estimation skills. Given time, most 
students will attempt to compute exact answers. Vary the amount of time so 
that students will be motivated to estimate quickly. Competition between 
groups can create excitement and distract students from focusing on exact 
answers. 


Since the calculator is a tool for accuracy, it should not be used in 
determining the estimates. It does provide, however, a quick and efficient 
way of checking estimates, and this feedback is very important to students 
developing these skills. 


Since students will be using the calculator to determine exact answers, it is 
important that they realize that there are no wrong or right estimations. 
Responses will vary widely, and none should be judged as incorrect. 
Students should only be concerned with improving their estimation skills 
with each try. 
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Esti ti * 
Aion Ringing the Bell Namie 
Missing Addend 


le ring the ein 
e sum must be se 
Within The range. Y) peed is 


Range 


The sum iS 989. 
That's within The range. 





Try these. Use your &/ to check each estimate. If the sum does not 
fall within the range, try another number. 


| 1300 760 
le ad Ke. 
Be (871 +] = fears 1200 2. petahrent 710 


Range Range 

1200 | 1075 

3. 614 +] Ree Tape) als 1000 
Range Range 


1075 8100 
ss 1000 6. Sadism 8000 


7. ig21 +) 5500 —s«88s. 5564 +) 6050 


32 


Estimation 


Missing Addend Balancing Bricks Name 


Which brick will I'll try 4673. 
balance the scale? Y 


2174,+,4673,= 


The sum is 6847. 
That means the 
scale is balanced. 
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Esti i . : 
reeaiae Estimating Products Be 
Rounding 
















Use your to find the 


actud! product. Then subtract 
for the difference. 


To estimate the product: 






Round each factor to the nearest ten. 
Multiply the rounded numbers. 


4698 —_ 4500 - /98 











Actual Estimate Difference 
Product 
Try these. 
ie 38 a 29 
x22 x 39 
Actual Estimate Difference Actual Estimate Difference 
Product Product 
4 43 4. Se 
x 13. 7 eee. x 36 
Actual Estimate Difference Actual Estimate Difference 
Product Product 
= 81 6. 91 
X22 eA 0 
Actual Estimate Difference Actual Estimate Difference 
Product Product 
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Estimation 


Multiplication Choosing the Right Product Name 


Estimate the product. Then circle the answer that is closest to 


your estimate. 
ce 





Use your to 
check your estimate. 








32 
395x8 320 O 
CG We 
Cys es 

Digna. ON ‘OY 

oe @) oon 

\) oe 00 

O (a)e)8) 

Try these. 

| 42 81 
1. 56x7 420 2. 88x9 810 
4200 8100 
60 32 
Vena ey evel: 600 4. 387x8 320 
6000 3200 
21 4000 
5. 289x7 210 6. 461x8 4500 
2100 4700 
6300 6300 
7. 893x7 6500 8. 777x9 7200 
6700 8000 
1000 | 1000 
9. 38x 42 1600 10x 84 1600 


2000 2000 


Estimation 
Multiplication 










To estimate 
this product, 


Your Best Choice 


483 
x26 


Name 


150 





Estimate each product. Circle the answer that is closest to your 


estimate. Use your & to check. 


dic 


36 


185 
x 32 





411 
x 39 





121 
ages be. 





483 
oe 57, 


813 
oe 4 





600 
6000 
60,000 


160 
1600 
16,000 


5000 
4000 
3000 


27,000 
35,000 
43,000 


40,000 
90,000 
60,000 


10. 


341 
x 29 





257 
x 23 





567 
5. rag Be 


391 
x 68 





991 
x 52 





900 
9000 
90,000 


650 
6500 
65,000 


20,000 
24,000 
28,000 


18,000 
20,000 
27,000 


42,000 
52,000 
62,000 


Estimation 
Multiplication 








Try these. 
10 
1 Pe.) 8 
x 6 
4 


1200——1 700 
Range 


Number of tries: 


10 

3. 547 8 
me 6 

4 


4000———5000 
Range 


Number of tries: 





x 


2700———3100 
Range 


Number of tries: 





s 
se 418 8 
ti 
6 


Find the missing factor. The product 
must be within the range. 


1500———1600 
Range 


Number of tries: 


i548 falls within the rdnae. 
got iT On the first iis 











How Many Tries? Name 
























1300———1700 
Range 


Number of tries: 





11 

209 9 
me Ff 
5 


2100———2400 
Range 


Number of tries: 








747 
x 


4000———5000 
Range 


Number of tries: 





ON OO 
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Estimation 


Multiplication Darts Name 





The dart will hit the 
target if the product 
is within the range. 










I tried 20 and missed. 
Now I'll try 22. 









11,000 
_— 
10,000 


Number of tries: 


4. 
B= Ee 


Number of tries: 














6. 
w= ES 
10 spies Hen: 
rhe 
Tub ©} 
A i re 


Number of tries: NAW 


Number of tries: 





Number of tries: 


26,100 
na) 
26,000 


Number of tries: 
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Estimation 
Multiplication 


What’s Your Goal? Name 










Estimate the missing 
factor. The product should 
be close to the god. 


Numbers Tried 








56 gives 
the closest 
product. 
TOC KE. = 2 
Goal: 1000 






















«(a ie tad 
Goal: 800 
Sr wees teed 
Goal: 900 
Sree Numbers Tried 
Ss aah 
7 63x Numbers Tried 
Goal: 650 
















Numbers Tried 


































18 x 

— a 
o7 x Numbers Tried 
Hass Rania 
B7 x Numbers Tried 
hae sage 
78 x Numbers Tried 
Goal: 1000 
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Estimation 


Multiplication Two Factors Name 
316 x 75 iS too great. 









Circle two numbers whose 
product falls within the rangé. 





316 x 42 falls within the range. 
It took me two tries. 





<p — 316 8 
ee 754 42 
Dam, 


Number of tries: 





Y ey tes 


) 
Try these. Circle your choices. Record the number of tries. 
1000 2. ~ 13,000 


oO) | tea 72°* 256° | eae 
28 31 900 ay (263 10,000 
Range Range 


Number of tries: Number of tries: 








rot 6000 4. 1900 
89 13 | 389 69 | 
63 5000 124 1500 
641 | Range | 27 | Range 


Number of tries: Number of tries: 








6000 6. 15,000 


ae | 
316 aA Rg 879 | 
584 5000 207 94} 10,000 
27 Range 91 Range 


Number of tries: Number of tries: 








7. 3000 8. 23,000 


eile || somal. 51 ees 
77 2500 34 342) 92000 
33 Range 432 Range 


Number of tries: Number of tries: 
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Estimation : : 
Multiplication Pick a Pair Name 


Circle two numbers whose product equals the goal. Use estimation 
in making your choice. Use your &/ to check your answer. 


me L hit the goal 


in one try. 








Goal 





ye 
Number of tries: (i 
wa 
Try these. 
1. ) | fd. 
31 21 1643 17 52 204 


93 53 Goal 82 Goal 


als 
NO 


Number of tries: 


3: 
Gy “aif 1824 
62 39 Goal 
Number of tries: ___ 

= 
71} 51 2201 
31. 101} Goal 
Number of tries: ___— 

ie 


99 139] 5841 
59° «19 Goal 


Number of tries: ___——— 


Number of tries: ___— 


TTC 42 1144 
52 99 Goal 


Number of tries: ____— 


55 15 3075 
85 205| Goal 


Number of tries: ____—— 


32 102| 6464 
62 902} Goal 


Number of tries: —____—— 
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Estimation 


Division Estimating Quotients Name 


Estimate the quotient. Circle the number that is closest to your 
estimate. Use your & to find the actual quotient. 


The first digit in the quotient 
iS Qbout 4, because 4x7=28. 
So I'll estimate 4o. 







/ 





(9") 











7) 30k 
The actual 
quotient is 43. 
50 
7301 
30 | 
50 70 
1. 6)258 40 2. .3 22" 60 
30 50 
20 40 
70 80 
3. 8)342 60 4. 7)486 70 
50 60 
40 90 
80 80 
5. 4)332 70 6. 7)409 70 
60 60 
50 50 
90 60 
7. 6)574 80 8. 6)238 50 
70 40 
60 30 
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Estimation : aie 
Sivistona Rounding Divisors Name 
Rounding 


To estimate each quotient, round the divisor to the nearest ten. 


c- 


9 






The first digit 
will be dbout 3. 
















40/143 The quotient 
1436 will have two 
S14 ta86 digits inall. 
20 30 
200 300 


Try these. Circle the answer that is closest to your estimate. 
Use your & to check. 


jee 521612 20 30]2. 18)5832 20 ; 30 


200 38300 200 8 300 


3. 49) 2548 50 60|4. 22)13,442 50 60 


500 #8600 500 ~=—. 600 


5. 13)1612 10 20/6. 67)34,974 40 50 
100 200 400 500 
7. 34)3298 10 2018. 78)3220 30 40 
4100 #8200 300 400 
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Estimation 


Divisi 


44 


on 


Estimate the quotient. 


The quotient will have 
four digits. 


What's My Quotient? 





31) 64356 


The first digit 


is about 2. 


Name 









Lets estimate 
2000. 












Try these. Use your é to find the actual quotient. 


ae 


43) 9245 


Estimate: 
Actual: 


22) 9086 


Estimate: 
Actual: 


64 ) 128832 


Estimate: 
Actual: 


47 ) 5358 


Estimate: 
Actual: 


56 ) 187096 


Estimate: 
Actual: 


























2. 


10. 


51) 6834 


Estimate: 
Actual: 4 


33 ) 20262 


Estimate: 
Actual: —_014 


29 ) 9599 


Estimate: 
Actual:-_29! _ 


34) 78540 


Estimate: 
Actual: —2310 


78 ) 61074 


Estimate: 
Actual: _/83 





























Estimation x 
Addition and Subtraction Review Name 
Multiplication 





Estimate each answer. Circle the number that is closest to your 
estimate. Use your 7 to check. 








2054 1920 

1. 89 1924 Ze 857 1720 
x 16 1424 421 1520 
1254 + 642 1320 

14,017 2509 

3. 1o7/ 20 13,427 4. 47 2209 
=e 0)44 1 SPE x 47 1609 
8,017 eek, 

78,429 6082 

2: 70,402 70,429 6. 897 5382 
= HRS: 69,429 x 6 4382 
61,629 3782 

10,053 4296 

ihe 3184 14,153 or 666 3996 
0992 13,253 Silat: 3696 

+ 6677 12,853 2996 
98,074 9680 

9. 60,051 38,074 10. 334 8350 
Oo. fy, 31,074 atin AS, 8010 


21,074 7680 


Estimation 


Decimals Decimal Sum Name 
Addition 


To estimate the sum: 
Round each addend to the nearest one. 


Add the rounded numbers. 
Circle the answer that is closest to 
your estimate. 911 










Pssst. 
Use your 
to find the 

actual sum. 






18.6°F° 7229 96 a 
Gi 7 TA =) 
Try these. 
56 49 
Te 4 (eee 6 2... 2.0 bal 5) 
0.56 3 0.49 
134 836 
3. BE O16 12 4. 596+ 2.4 84 
15.5 8 
Dy OS Dig 2 6. 3.7+28+4 1.4 6 
0.5 of ae! Sot wes 4 
20 11 
(, OQ624-579E5 6:35 12 8. 4.78 +0.6 + 1.14 2 
6 | (7) 
en —————<$——  S—« _—__—__ __ ——— ~~ 
60. 30 
93" 5.335 Doce aus 50 10. 4.1+ 0.89 + 5.06 20 
40 | 10) 


2 i << ao 
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Estimati ‘ “ 
Baricia Choosing Decimals Name 
Addition 


Circle two numbers whose sum is closest to the goal number. 
Use your &/ to check your estimation. 





Try these. 





























1: 
20 
Goal 
Actual sum: Actual sum: 
4.118.3 14.4 
0% | 1.8 28.7 _30_ 
Goal 99 8.1 Goal 
Actual sum: Actual sum: 
6.1 12.5 (14.8 
Sa bse 1.25 1.48 PZ Om 
Goal 10.4 18.5 Goal 
Actual sum: Actual sum: 
Shs 35 
Goal Goal 





Actual sum: Actual sum: 
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Decimals 


Estimation Decimal Four Name 


Number of Players: 2 

Materials: ; 2 different-colored sets of markers, 8 markers per set 

Object of Game: To have 4 markers in a row in any direction 

Rules: To see who starts, use your &/ to find the sum of all seven digits in 
your telephone number. If your sum is closer to 30 than your 
opponent's, you start the game. 
Take turns choosing two circled numbers. Use your to find their 
sum. If the sum is on the board, place a marker on it. If the sum is 
not on the board, or if the sum has a marker on it, wait for your next 
turn. 
The first player to have four markers in a row in any direction is the 
winner. 
If all sums have markers on them and no player has four markers in 
a row, the game is a tie. 





& 
© 


Estimati a 
secficlse Decimal Product ame 


Multiplication 


Estimate the product. Then use your estimate to choose the 
actual product. 





If I round to pne nedrest one, he UX6. 
So the actudl sum must be 23.94 









239.4 

2.7 23.94 

x 4.2 2.394 
0.24 


Use your & 
to check. 











648 124.7 
1. 1.8 64.8 2 4.3 12.47 
KaaS:6 6.48 x 2.9 127 
0.68 0.17 

270 874 

3 125 27 4. 2.3 87.4 
xeaio 2.7 sees: 8.74 
0.27 0.84 

399.5 54 

ay eG SPM LES fo 6. 1.08 5-25 4 
Kolar 13,995 1 9) 0.51 BnO}54. 
0.35 0.04 

42 33.2 

ie 0.6 4.2 8. Ap1 57ers 32 
8 (Or 42 x20.8 0.82 
0.042 0.032 
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Decimals 


Estimation Four in a Row Name 


Number of Players: 2 

Materials: ; 2 different-colored sets of markers, 8 markers per set 

Object of Game: To have 4 markers in a row in any direction 

Rules: To see who starts, use your & to find the sum of all seven digits in 
your telephone number. If your sum is greater than your 
opponent's, you start the game. 
Take turns choosing two circled numbers. Use your é/ to find their 
product. If the product is on the board, place a marker on it. If the 
product is not on the board, or if the product has a marker on it, 
wait for your next turn. 
The first player to have four markers in a row In any direction is the 
winner. 
If all products have markers on them and no player has four 
markers in a row, the game is a tie. 













ee ae 
= a 
== 





Esti ti ; ‘ 
Seema. Decimal Points ame 


Multiplication 


The product must fall 
within The range. 






TW try 2.4 for 
the nee Factor. 






9 10 SO oe ; 

4x Range Nw in 

| mn GA) “ise 
SHES 4.4 3.4 1.4 


lO WA 
AY i : 
TS PE 
Which factor do you choose? Circle your estimate. Then use your &/ to check. 
ie 2. 
Se 4050 ype (205 
4.2 62 8.2 9.2 \ Range 318 )'4:8015:8 46.8) Kaos 
ah 4 
ye 40 45 ee 10 15 
Range Range 
5.9 6.4 89 9.1 0:3 Fele3 10213) 23:3 
= 6 


ye (15 20 ya (4044 


3.2 [42] 5.2 6.2 \ fange 4.2 4.9 (62) 69\ "Angee 
7. 2 
Spe OU Sas (SONOS 4 Soph veoue gin 7575180 
Range Range 
7.9 8.2 87 9.1 19.8 22.1 256 27.2 
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Squares and Square Roots 





Finding squares and square roots of numbers provides exciting problem 
solving. Patterns abound in the search for numbers that either begin or end 
with certain digits. For example, if ___ xX ___ = ___ _ 5, students soon 
notice that the number in the placeholder must have a 5 in the ones’ place. 
Calculators allow students to explore such patterns without getting bogged 
down in heavy computation. The use of the calculator is particularly 
appropriate in developing the mathematics of squares and square roots 
because computing square numbers often involves multidigit numbers and 
finding square roots involves estimation, as well as trial and error. The 
calculator eliminates the tedious calculations that would usually accompany 
both of these activities. Thus, students have more time to focus on the 
mathematics and the problem solving skills that are involved. 


The activities in this section generally involve finding exact square roots. 
Although specific algorithms exist for determining the square root of a 
number, any formal algorithm should be preceded by less formal 
experiences that help students understand what it means to find the square 
root of anumber. The looking-for-patterns and the guess-multiply-guess 
strategies that are presented here will prepare students for the more 
complex square root problems. It will also provide readiness for the more 
technical square root algorithm typically found in basal textbooks. 


If your calculators have square root keys, ask students not to use them. 
Students need to learn about the mathematics of squares and square roots 
before relying on a calculator key for these functions. 


Square Roots 
Estimation 


q Name 
Problem Solving 









Try these. 
Remember, the same number goes in each box. 


Sie > 18) 
a [eal A (ialimrscess. 4 [a] 
Beit) xe fiol—10— 6. [19] 
7. [ao] x [ao] -40 28. [is 
s fal [af 10 [os] x [oe] - 02s 
x | 40] = 1600 12, x [45] = 2025 


x x x x 
lI I| II I| 
NO as at Oo 
NO oO) aw aa 
on ice) _ 
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S Root ; 
eainstiones Sides of Squares Name 


Problem Solving 





The area of this square 
is 25 cm4% What is the 
length of one side? 





653 | 
Try these. Use your &. 


: : 

side: ___ cm side: ___ cm 
a 4 2601 cm? 

side: ___ cm side: ___ cm 
Be 1849 cm? 6. 5184 cm? 

side: ___ cm side: _—_ cm 
ri 4356 cm? 8. 9801 cm? 

side: _._. cm side: _—_ cm 
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Square Roots 


Estimation Larger Areas, Smaller Areas Name 


Problem Solving 


The sides must be 60cm. 
—_ 
ory 








The drea of this 
squdre is 3260 cm2. 
What is the length 
of each side ? 


3600 cm? 9 






: 6084 cm? . area: 12,100 cm? 
cm side: __-__ cm 


©99,225cm? 4. area: 499,849 cm? 
cm side: cm 


POs aC iia . area: .04 cm? 
cm side: cm 


- 1.1449 cm? 8. area: 388.09 cm? 
cm side: cm 


How close can you come? 


55 





Find the length of one side. 


12°C 





S Numb : 
ERI Patterns in Squares Name 


Problem Solving 






I see some patterns! 





3 <eB=-< 9 is 123 6x6 =36 

13 x 13 = 169 o = 16 X 16 = 256 
93 x 23 = 529 (ae) | 26 x 26 = 676 
63 x 63 = 3969 (2 56 x 56 = 3136 


Can you fill in these? 
123 * 123 = 15.1245 -+> 106x106 = 11 23.6" 


See if the pattern works for these. Fill in the missing digit. Then 
use your &/ to check. 


1. 85x 85=722 5 9. 72x72 =5184_ 
3. (21 xX 2/ Seles 4. 43 x 43 = 184_9_ 
5. 1381 < 1Sb— 4 ee 6. 825 x 825 = 680,62_-_ 


7. 1048 x 1048 = 1,098,308. 43.5 x 43.5 = 1892.2 © 





Now try these. 


9. 1.04 x 1.04 = 1.081_© 10. 7.9x 7.9 = 62.4_1_ 





11. 9.76 x 9.76 = 95.257_© 12. 80.4 x 80.4 = 6464.1_-_ 
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S Root 
Eaination. Root of the Problem Nanta 


Problem Solving 


S 


What is the = mans 
last *digidad - 11} >| om 


The last digit in the maane number is 4. 


The missing Ree 
is either 2ore. 







Find the missing digit in each square root. Circle all of the 
possible digits. Then use your é/ to find the correct digit. 


tee, GOd0— 5 U7 | (3) 4 (7) 9 
9. 3721 = 61_ ie 3s 71 ko 
3. 36,100 = 19_0_ 0 2 5 8 
Ae N 1 144)="8a8 2 4 6 8 
5. V273,529 = 52___ 1 3 5 7A OEM oe 
6. V9409 = 9 1 3 5 7 9 
7. V1,006,009 = 100___ 1 3 5 re 9 
8. V417,316 = 64_2_ 2 4 6 8 
9, 13481 =5.9_ 1 3 7 9 
10. V4225= 6_5_ 1 3 5 7 


of 


Square Roots ‘ n aii ni 
Estimation Patterns ir 
Problem Solving ae 4 


Is there an easy 
way to tell ? 

















How many digits are 
in the square root ofp 
This number ? 


| Do you see a way 
of estimating the 
number of digits 
in a square root? 
4 Sy 
490,000 | q : Ak 
4,481,689 / 
3,508,129 
25,806,400 ; 
81,000,000 


Number of | Number of Digits | 






10,400,625 









V64 
Besvess 
How many digits V 15,376 
do these numbers have? V261,121 
4,884,100 
V2116 
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